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Abstract 
A research project has been established as a project conducted by the final year students individually. It is divided into two parts, 
Research Project I and Research Project II. The course is carried out for two semesters, at Semester VII and VIII of the study 
programme. To conduct this research project, every student is supervised by at least a lecturer. Research Project I covers the 
literature review for the selected title which is related with chemical and process engineering, the initial preparation and study of 
the project and report writing for the project task. At the end of the semester, students are asked to present a project 
proposal/project progress orally and in the form of a written report. This research project will then proceed to the Research 
Project II, which is performed in the following semester. This second project involves practical work, results and data analysis,
discussion of the results, final report writing and oral presentation in a viva session. At the end of the semester, students are 
required to complete a dissertation/thesis and present the research outcomes orally in front of supervisors and the appointed 
examiner. To achieve the program outcomes for the program, an effort has been exerted to measure the Program Outcome (PO) 
based on the evaluation scheme of the Research Project II. Based on the PO mapping towards the Course Learning Outcome 
(CO), the PO assessed for this course covers almost all POs, which are 8 POs out of a total of 9 POs for both programmes. The 
mapping enables the PO assessment, based on the marks given for the POs. The data analysis obtained shows that students from 
both programmes have achieved around the scale of 3.7 up to 4 for all PO assessed, based on the Likert scale. This study 
illustrates the fact that PO can be indirectly deduced through the CO assessment. The obtained results also suggest that the PO
achievement for the student has been regarded as encouraging and satisfactory. 
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
Congress 2011. 
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1.   Introduction 
The Research Project is a core course, compulsory for students at the Department of Chemical and Process 
Engineering Department (JKKP), Universiti Kebangsaan Malaysia who register under the Chemical Engineering 
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Programme (CE) and Bio-chemical Engineering (BC). This course requires the students to conduct a research 
individually, under the supervision of one or more supervisors (Cash 1989, Pfeiffer 2003). According to Valderama 
et al. (2009), the implementation of the research project for the final-year students depicts the peak of the learning 
process, whereby students need to apply all the knowledge that has been learned, be it the scientific and engineering 
knowledge or the generic and personal skills. The implementation of this course is thought to be able to provide 
experience to the students in practical work where students’ competency is assessed (Karazi et al. 2008).   
At the JKKP, this course is conducted in the period of two semesters, Research Projects I and II, where each one 
is given a notional credit hours. The research title that is going to be delivered to students, is earlier proposed by the 
supervisor and subsequently implemented based on the teaching and learning processes that come in the form of 
discussion and the mutual agreement between the student and supervisor. As students progress through the Research 
Project I, students are expected to be able prepare a literature review for the title selected, do an early preparation 
and initiate the research activity involved.  The progress of the research project needs to be reported in writing and 
oral presentation for the assessment at the end of the first semester of the project. It is then carried forward to the 
second semester, under the Research Project II course, where all the research activities continue to be carried out 
intensively. In this semester, students will experience full research, that encapsulates the analysis of data, the editing 
of research objectives, which will be later presented in the form of dissertation/thesis writing and oral presentation. 
The learning outcome of the course (CO) that is to be achieved by this course are simply to train students and to 
ensure that they: 
a) understand the process of conducting research in chemical and biochemical engineering;  
b) have the ability to work individually in solving research problems; 
c) have the ability to handle research based on the suitable methodology and observation method;  
d) have the ability to analyse and discuss critically research outcomes and, also the capability to obtain 
information for the development of the research; 
e) are able to present the research outcome scientifically through thesis/dissertation writing to document 
the findings of research; and finally 
f) have the ability to present scientific study outcome verbally. 
Meanwhile, the Program Outcomes (PO) that must be fulfilled are outlined below:  
PO1: Have the ability to obtain and use the mathematical, scientific and engineering-based knowledge towards 
an in-depth technical efficacy in the field of chemical/biochemical engineering. 
PO2: Have the ability to identify, conclude and resolve engineering-related issues. 
PO3: Able to design a system, component or process to fulfill the needs in the actual constraints like 
 economy, surroundings, community, ethic, health and safety. 
PO4: Understand and are determined towards professional responsibility and ethics. 
PO5: Have the ability to design and conduct experiments, as well as analyse and translate data. 
PO6: Have the ability to use the method, skills and modern engineering equipment in engineering 
 practices. 
PO7: Have the ability to communicate effectively among the engineers of various disciplines also the entire 
community. 
PO8 Have the ability to function effectively as individuals and group members, along with the ability to 
 lead and manage. 
PO9: Have the ability to identify and be in possession of lifelong learning capability. 
The learning outcome of this course is planned in such a way to ensure that the UKM engineering students obtain 
some basic skills in research, as well as their main role as an engineering graduate. The status of UKM as a 
Research University, serves as a major motivating factor in ensuring that the first degree engineering students are 
given the opportunity to obtain basic research skills which can be substantial in their career needs. However, 
according to Jawitz et al. (2002), the students’ final year project is difficult to be evaluated due to its variety of 
capabilities, interests and levels of motivation among the students, also the power of evaluation by the different 
supervisors (mainly consisting of the faculty’s academic members). Therefore, a quality improvement system 
(Quality Assurance) needs to be done to ensure the effectiveness of the project-based course implementation as 
such. 
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1.1. Relationship between Course Outcomes (CO) and Program Outcome (PO) 
At the JKKP, UKM, the measurement of CO has been done based on the planning that is already agreed by the 
Faculty. Table 1 highlights the relationship between the CO and PO. In preparing for the assessment scheme of this 
course, every element of CO assessed is mapped to PO. As this course is in the form of PBL (problem-based 
learning) therefore, almost all of the POs can be evaluated through this course. 
Table 1. The Matrix of the Course’s Learning Outcome with Program Outcomes 
No Courses Learning Outcome 
Relationships Between Program Learning 
Outcomes Methods of 
Delivery 
Evaluation 
Method
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9
1 Understand the process of 
research in biochemical 
engineering 
2 2 2 1 2  2  2 Lectures 
Written reports 
& oral 
presentations 
2 Ability to work individually 
in the solution of research 
problems
2 2 1  2  1 1 1 
Self-learning
& discussion 
with the 
supervisor
3 Ability to conduct 
experiments and analyze data 
2 2 2 2 2 2 2 2 2 
4 Ability to analyze, discuss, 
and find information for 
research development 
2 2 2 2 2   1 2 
5 Ability to present findings 2 2 2 2 2 2 2  2 
6 Ability to write a thesis to 
document findings 
2 2 2 2 2 2 2  2 Lectures by 
coordinator & 
discussion
with the 
supervisor
Where the project assessment is concerned, in general, the assessment is based on the written 
report/dissertation/thesis and also the oral presentation. Such a component of evaluation is commonplace worldwide. 
Nonetheless, Fraile et al. (2010), suggest for the need for a robust assessment system, in order to ascertain the 
success of this learning objective. 
2. Research Methodology 
2.1. The Assessment of PO Achievement 
Based on the mapping between the PO and CO (Table 1), the PO assessment is done directly through the marking 
scheme used in the students’ dissertation/thesis evaluation. Particularly for this course, the analysis is only done 
towards the assessment of the Research Project II alone. The evaluation scheme refers to the entire research activity, 
covering information search for the literature review, decision made for the methodology, data analysis and 
discussion, and the discussion of the research outcomes.  There are two main components analyzed, in terms of the 
written report (thesis) and also the oral presentation. Every element assessed for both these major components is 
matched adhering to the related PO as demonstrated in Table 2. 
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Table 2. The example of PO mapping towards the CO assessment value 
Chapter II     Literature Review 
PO7, PO9 Able to sort the ideas of order and logic (coherent) 1 2 3 4 5 
/25
PO4, PO9 
References that range from journals and other materials 
of quality, current, and relevant 
1 2 3 4 5 
PO4, PO9 
Ability to consult authoritative sources without the 
element of plagiarism 
1 2 3 4 5 
PO2 Ability to critically review 1 2 3 4 5 
PO7, PO9 
Able to write a reference in the text and reference list 
according UKM STYLE 
1 2 3 4 5 
This study is done on 83 final year students of the Chemical and Biochemical Engineering Program of the session 
2010/2011 who follow both programs of Chemical Engineering (CE) and Biochemical Engineering (BE). The data 
obtained from the students’ thesis assessment scores is analyzed for the purpose of getting the average for the value 
of every PO component contained in every element of CO, for every student. This data is then plotted, in order to 
obtain the trend of achievement of students enrolled in this course. 
3. Results and Discussion 
Thesis assessment is normally performed after students have done their respective thesis presentation. The marks 
are given by the supervisor and/or joining supervisor, and also by an appointed examiner who checks both 
components of Report/Thesis and oral presentation. The analysis of the thesis marking involves 83 students, where 
58 students comprise of Chemical Engineering students, whereas 25 more are Biochemical Engineering students. 
Figure 1 shows the percentage of students involved. Students are given the grade based on the marking stated in 
Table 3. Meanwhile Figure 2 highlights that most of the students (68%) have successfully achieved grade A for this 
course. In turn, only 2% students obtain grade under B. Comparison between students of CE and CB programmes 
shows that there is no significant difference in terms of the percentage of their respective score grade. 
Figure 1. The number of Chemical and Biochemistry Engineering students  
Table 3. The Grade Scale and the Research Project Marks 
Grade A A- B+ B B- C+ C C- D+ E 
Marks 80-100 75-79 70-74 65-69 60-64 55-59 50-54 45-49 40-44 0-39 
Percentage of Chemical and Biochemical Engineering 
Students 
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In terms of the PO achievement, students from both programs have been found to exceed the value of 3.5 for 
every PO measured. Overall, the scale achieved by the students for all eight POs fall around 3.7-4.0 for the CE 
students, whereas 3.9-4.1 for the BE students. The pattern of achievement shows that students have successfully 
achieved the PO at a good, reasonable level. However, effort will continue to be done, to improve the achievement 
to a more excellent level.  The measurement of PO based on CO of the research project course remains a logical 
approach due to the fact that the CO course assessed embodies the overall PO. Therefore, the marking scheme for 
the research project assessment is also developed based on the PO matrix. This course is found to play a major role 
in the PO measurement instrument directly and indirectly. This view is also supported by Fraile et al. (2010) who 
learn that the direct assessment of the CO Research project is inextricably linked with the achievement of the PO. 
This is explained by the fact that the final year project is a course which involves an evaluation process based on the 
complex achievement which will give us a clearer picture about the readiness of the students to graduate. Also, the 
effectiveness of the implementation of this course can show us the quality of a program offered (Jawitz et al. 2002). 
Several factors which influence the assessment method of these students must undergo improvement, like the 
balance of evaluation by the supervisor (who is normally given remarkable authority to evaluate) and the students’ 
examiners (Karazi et al. 2008). Apart from that, Valderama et al. (2009), propose for a clear guideline, in terms of 
the marking scheme given by the supervisors and examiners. 
Figure 2. The grade percentage obtained by the students. 
Figure 3. The average of achievement of PO by the CE and BE students  
Percentage of grade for both CE and BE program 
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4. Conclusions 
This study demonstrates that PO has successfully been evaluated based on the CO assessment scores. As the 
component assessed in CO is subjective in nature, very much influenced by several aspects of evaluation by various 
experts, therefore it is found to be compatible to be directly connected in the assessment of PO. This is due to the 
fact that the complexity of the assessment element for the Research Project has been found to be in agreement with 
the objectives to be fulfilled through PO. 
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